Hypoglycaemia is a common problem in paediatric emergency admissions. It has not received enough attention in Nigeria. It has been shown to complicate many childhood illnesses. This study aimed to determine the prevalence of hypoglycaemia in paediatric emergency admissions, describe clinical factors that commonly predispose to it and investigate its effect on outcome of management. Threehundred and ninety-two consecutively admitted patients were studied. Two milliliters of blood was obtained from each patient for plasma glucose determination. Hypoglycaemia was defined as plasma glucose 52.5 mmol/l (545 mg/dl). Out of these 392, twenty-five (25) of them were hypoglycaemic giving a prevalence of hypoglycaemia to be 6.4 per cent in our emergency ward. Hypoglycaemia was found to be associated commonly with severe malaria, septicaemia, pneumonia, and protein energy malnutrition. Interval of last meal and unconsciousness were the only two significant associated factors to hypoglycaemia. However, the likelihood of hypoglycaemia is increased with night admissions and prolonged duration of illness before admissions. Presence of hypoglycaemia at admission was also found to be significantly associated with death and dying within 24 hours of admission. The prevalence of hypoglycaemia was found to be 6.4 per cent. It was found to complicate many childhood illnesses and it is associated with a higher mortality. It should be suspected in all very ill children, particularly when they are unconscious and have not eaten for over 12 hours.
Introduction
The term hypoglycaemia refers to blood glucose level below normal. Most of the time low blood glucose concentration is not associated with the development of the classic clinical manifestations of hypoglycaemia. The absence of clinical symptoms does not indicate that glucose concentration is normal or has not fallen below optimal level for maintaining brain metabolism. 1 Hypoglycaemia in the paediatric age group is a common clinical finding and is associated with a wide variety of disorders. 2 Even in the Tropics, there is a growing awareness that hypoglycaemia can complicate many childhood illnesses. 3 In older infants and children, a whole blood glucose concentration of less than 40 mg/dl (2.2 mmol/l) or plasma glucose less than 45 mg/dl (2.5 mmol/l) represents significant hypoglycaemia whether or not clinical manifestations are present. 4 The major long-term sequelae of severe, prolonged hypoglycaemia are neurologic damage resulting in mental retardation, transient cognitive impairment, neurological deficit and recurrent seizure activity. Subtle effects on personality are also possible but have not been clearly defined. 5, 6 To the best of our knowledge there has not been any published work on this subject in Nigeria. The aim of this study was to evaluate the presence of hypoglycaemia in emergency paediatric admissions in our centre.
Methodology
Study was carried out at the Children's Emergency Ward of the Obafemi Awolowo University Teaching Hospitals Complex, Ile-Ife, Osun-state, Nigeria. Study employed a descriptive design and was conducted over a 9-month period (January-September 2003). This consisted of all children aged between 1 month and 14 years that were consecutively admitted.
An informed consent was obtained from the mothers of all the recruited patients. An ethical clearance was obtained from the Ethical and Research Committee of the hospital.
A research proforma was administered to every recruited patient. The age of the patients, sex, time of admission, interval of last meal, duration of illness before admission and the presenting complaints were obtained and recorded on the proforma. Each patient had a thorough physical examination and was duly investigated as indicated by primary diagnosis.
All patients diagnosed to have hypoglycaemia were given 0.2 g/kg of glucose (2 ml/kg of 10 per cent dextrose water or 0.5 ml/kg of 50 per cent dextrose water in 1:1 dilution) i.v push slowly over 5 min followed by continuous infusion of 8 mg/kg/min of glucose. 1, 7 The glucose infusions were discontinued after two normal consecutive glucose values have been obtained and patient eating well. Follow up blood samples for glucose estimation was also collected after initial treatment every 2 hours until normal values were obtained and then upon recovery from primary morbidity. All the patients were managed according to standard management protocols. The outcomes of admission were entered as both alive and discharged, died or discharged against medical advice (DAMA). The duration of admission at discharge or death as well as final diagnoses were also recorded. Data generated were analyzed using the Statistical Package for Social Scientists (SPSS) Version 10.0 and Computer Package for Epidemiological Analysis (CPEA) Table 3 also shows an increasing prevalence of hypoglycaemia the longer the duration of illness before admission. However, Table 4) . Table 5 presents the relative frequency of hypoglycaemia among the various diagnoses. Eleven 9 found hypoglycaemia in the United States in 6.54 per cent of 100 000 visits among patients seeking care in their emergency department, this shows that hypoglycaemia is a common problem in children with a similar prevalence world-wide. Although in the present study a cut-off plasma value of 52.5 mmol/l (45 mg/dl) was used to define hypoglycaemia since plasma sample was used. However Solomon, et al. did not state whether plasma or whole blood was used in their study. This therefore makes comparisons between prevalence figures difficult. Prevalence figures using cut-off value of 2.2 mmol/l (40 mg/dl) will definitely be falsely higher.
Results

During
Most literature on childhood hypoglycaemia only relate its prevalence, pathogenesis and outcome to specific disease entities like malaria, 7,11-13 diarrhea 14,15 and kwashiorkor. 16 However the reports of Solomon, et al. 3 and Pershad, et al., 9 and Osier, et al. 8 more comprehensively assessed its prevalence among all emergency admissions, as has been done in the present study.
The present study has shown that hypoglycaemia can complicate many childhood diseases. This is in agreement with the findings of other workers. 3, 13 Out of the 25 hypoglycaemic cases, 11 (44 per cent) were in patients diagnosed with severe malaria. This shows that malaria is the leading cause of hypoglycaemia, as was reported by Solomon, et al. 3 The 5.2 per cent frequency of hypoglycaemia among all patients with malaria in this study, is exactly the same as was found in Mozambican children 3 and Tanzanian children. 13 A frequency of 11.6 per cent of hypoglycaemia was found in Togo children 17 and 11.4 per cent in Ugandan children 18 with malaria. It is however much lower than the 31 per cent reported in Gambian chidren 10 and the 20 per cent in Malawian children 12 with malaria. Many factors might be responsible for observed differences in prevalence. Kawo, et al. 13 have opined that it may be due to differences in nutritional status of the different populations being studied. In the present study, there was no observed significant association between nutritional status and hypoglycaemia. The studies with higher prevalence were done in the 1980's when health seeking attitude might have tended towards late presentation to the hospitals. This tendency was seen in the present study, where prevalence of hypoglycaemia increased with increasing duration of illness before admission. Additionally, the smaller sample size in the cited studies with high prevalence might have also been contributory. Furthermore, the study of White, et al. 10 was based on definition of hypoglycaemia as 2.2 mmol/l with plasma sample as against 2.5 mmol/l that was used in the present study. Cerebral malaria, a form of severe malaria is the third leading contributor to hypoglycaemia in the present study. The sequestration of parasitized red cells in the venules and capillaries of deep tissues has been implicated in the pathogenesis of both cerebral malaria 19 and hypoglycaemia. 20 It may be that both cerebral malaria and hypoglycaemia are entities along the same spectrum of complicated malaria, which occasionally may occur together in the same patient. Metabolic dysfunction due to severe anaemia in these patients may also be responsible for the profound coma in them. 21 In this study, the second most frequent diagnosis associated with hypoglycaemia is septicaemia, with 24 per cent of the hypoglycaemic patients having a diagnosis of septicaemia. In contrast, Solomon, et al. 3 in their study did not report septicaemia as a major diagnosis and among their 'other infections' group, there was not a single case of hypoglycaemia. In the present study, most of the diagnoses of septicaemia were based on clinical assessment, with only a few bacteriological confirmations. Hypoglycaemia has been reported in bacterial sepsis, 16, 22 where it was thought to be due to production of endotoxins which may stimulate insulin secretion, 23 causing among other things inhibition of gluconeogenic pathways. 24 Pneumonia and protein energy malnutrition as causes of hypoglycaemia occur with equal frequency. This finding is not in total agreement with the report of Solomon, et al. 3 in which pneumonia was the leading diagnosis associated with hypoglycaemia. While pneumonia accounted for 21 per cent of the total patients they studied, in the present study it accounted for only 8.6 per cent of the population studied. This difference in the prevalence of pneumonia in the studies might have contributed to the observed difference in frequency of hypoglycaemia. A possible reason for the low prevalence of pneumonia in the present study might be associated with high usage of antibiotics for upper respiratory tract infection in this part of the World, thereby preventing its spread or progression to the lower respiratory tract. Another reason for this observed difference might be related to severity of pneumonia seen in the two centers. Hypoglycaemia will be more prevalent where more severe diseases are seen.
Contrary to the finding in previous studies 14, [25] [26] [27] where hypoglycaemia was found to be associated with diarrhoea diseases, hypoglyceamia was not found in any of the 14 patients admitted for Gastroenteritis in the present study. This finding might be due to the now prevalent use of oral rehydration therapy in the management of gastroenteritis. Overall, in this study, the major contributors to hypoglycaemia in decreasing order of importance are malaria, septicaemia, pneumonia and protein energy malnutrition.
In the present study, there was no observed statistically significant association between age, sex and nutritional status of the patients and hypoglycaemia. This was also in agreement with the findings of other workers. 10, 11, 14 One would have expected a significant relationship between nutritional status and hypoglycaemia. The reason why this is not so is not clear. One of the reasons may be that the hormonal compensatory interplay is preventing hypoglycaemia. It is however worth noting that one (50 per cent) of the two cases of kwashiorkor had hypoglycaemia. It has been shown earlier that hypoglycaemia is more associated with kwashiorkor than with marasmus. But when hypoglycaemia is present in protein energy malnutrition, it is always fatal and is one of the causes of death, as the two patients that died from PEM in this study had hypoglycaemia.
There was no statistically significant relationship in the time of admission of both the hypoglycaemic and non-hypoglycaemic group. The result however shows a higher prevalence of hypoglycaemia among the night admissions. This is probably because those who are brought in the night are generally the very sick ones who cannot be kept at home till morning. No literature was found on the effect of time of admission and hypoglycaemia. Therefore, more studies may need to be undertaken in this direction. Also, no statistically significant difference was observed between the duration of illness before admission and the presence of hypoglycaemia. There was however an increasing prevalence of hypoglycaemia, the longer the duration of illness before admission. This lack of association may be because majority of the patients (82.3 per cent) presented in hospital within 7 days of illness. There was also no statistically significant relationship between temperature on admission and presence of hypoglycaemia. This was also the finding of other workers. 10, 14 However, a statistically significant relationship was found between interval of last meal and the presence or absence of hypoglycemia p 5 0.001. This is in agreement with the findings of other workers. 3, 8, 10, 13, 14 This is to be expected as glycogen store which is usually at a marginal level 13 in children becomes easily exhausted the longer the duration of 'fast', coupled with defective gluconeogenesis in most childhood illnesses.
There was a statistically significant association ( p50.01) between the coma score of the patients and presence of hypoglycaemia. Other workers 3, [10] [11] [12] [13] had similarly reported a significant association between coma and hypoglycaemia on admission. However, since hypoglycaemia can cause coma, this association must be interpreted with caution. It may just be enough to conclude that hypoglycaemia should be sought in all comatose patients.
The result of outcome of management in the present study, showed a worse outcome in the hypoglycaemic group. The hypoglycaemic group was more likely to stay on admission for shorter duration. This is because they were more likely to die. This association between presence of hypoglycaemia and worst outcome of management was found to be statistically significant ( p50.01). This was also the findings of workers in other studies. 3, 8, 10, 13, 14, 17, 28, 29 It appears however, that hypoglycaemia, is a function of the severity of illness in childhood, and more severely ill children will be more likely to die than less severely ill ones. It may be very difficult to assert or conclude that it is the presence of hypoglycaemia that causes the death. It may just be enough to say that whenever hypoglycaemia is present in any disease, that case is a severe one, and the risk of dying is higher. This is also the opinion of Tamburlini 30 in his rejoinder to the work of Solomon, et al.
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The present study did not (because of the time frame) set out to do a follow-up on the patients who had hypoglycaemia and survived. It may be worthwhile to do a follow-up on these patients in future studies to determine the long-term outcome of hypoglycaemia in these children.
It is thus concluded that hypoglycaemia is a common problem in emergency admissions in Nigerian children, affecting many diseases and is associated with worst outcome of management. All severe emergency admissions should be screened for hypoglycaemia and aggressively managed when present.
